Abstract. In this paper, we consider a viable semi-analytical approach for the approximate-analytical solutions of certain system of functional differential equations (SFDEs) engendered by proportional delays. The proposed semi-analytical technique is built on the basis of the classical Differential Transform Method (DTM). The effectiveness and robustness of the proposed technique is illustratively demonstrated and the results are compared with their exact forms. We note also that using this method, the SFDEs with proportional delays need not be converted to SFDEs with constant delays before obtaining their solutions, and no symbolic calculation or initial guesstimates are required.
Introduction
Delay Differential Equation (DDE) is a functional differential equation (FDE) which arises when the rate of change of a time-dependent process is not only determined by its present state but also by a certain previous state in its mathematical modeling. That is, the rate of change of an unknown function depends not just on the values of the unknown function and its independent variable but also on the time values less than the independent variable [1] . This class of differential problems is encountered in many models of real life occurrences and has a wide range of applications in science and engineering. For instance, many of the processes in biology, engineering, physics, medicine, chemistry, and so on involve time delays. Different studies have been conducted by different authors on DDEs. We mention some of these as follows: Houwen and Sommeijer [2] dealt with the stability properties of Linear Multistep Methods (LMMs) for the solution of pure delay equations by making use of the three popular LMMs: Adams-Bashforth, AdamsMoulton and Backward Differentiation Formula. Al-Mutib [3] also discussed the stability properties of numerical methods for DDEs by considering the onestep method, Runge-Kutta. In 1991, Hout and Spijker [4] analysed the stability of numerical methods for the solution of DDEs by studying the behaviour of these methods when they are applied to the linear test problem. Wille and Baker [5] considered the solution of DDEs by numerical methods and particularly, the numerical solution of state-dependent problems. Those worthy of mention in the discussion of the stability properties of numerical methods for DDEs include (but not limited to) Cryer [6] , Barwell [7] , Widerholt [8] , Watanabe and Roth [9] , Bellen and Zennaro [10] , Brugnano and Trigiante [11] . Shakeri and Dehgan [12] employed the Homotopy Perturbation Method (HPM) for the solution of DDEs. Some numerical illustrations were given in which they concluded that the proposed method is very efficient and easy to use. FDEs are basically with constant delays, proportional delays, or time-dependent (time-varying) delays. Meanwhile, we will concentrate in this work on those types with proportional delays.
Systems of delay differntial equations (SDDEs)
Here, we give a brief introduction with respect to SDDEs as follows: Let 
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is referred to as the general form of a SDDE with proportional delays,
Analysis of the DTM
The semi-analytical method (DTM) as remarked by many scholars, has been proven to be user-friendly in terms of application for differential models (linear or nonlinear), because the DTM converts the concerned problems to their equivalent forms in algebraic recursive relations, but this is not so when other semi-analytical techniques, such as VIM, HAM, ADM and so on are used [16] [17] . The DTM has been modified to handle models of nonlinear types and the likes [18] [19] [20] [21] .
The Overview of the DTM
Let m t be a differentiable function whose transformed form is M k . Thus, the k -th derivative of m t is denoted as:
So, the inverse form of M k is:
Using (2) in (3) therefore gives:
Equation (4) signifies that the notion of the transformation method originated from Taylor series expansion. 
The fundamentals of DTM: theorems and properties
Note: the proof of theorems (1) 
?
Similarly,
In general, the k -th derivative of h t v pt is:
Hence, from (2)
So, dividing both sides of (9) by k ! , and using (2) gives:
Illustrative examples and applications
In this section, the proposed method is applied with some illustrative examples for the solutions of system of delay differential equations (SDDEs).
Case 1:
Consider the following SDDE:
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with the exact solutions: 
Solution procedure-Case 1:
Taking the DT of (10) gives:
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Therefore, for 0 k t , we have the following in recurrence form: 
CONCLUSION
We considered in this work, by means of Zhou method, the approximate-analytical solutions of a certain system of functional differential equations (SFDEs) engendered by proportional delay. The effectiveness and robustness of the proposed technique was illustratively demonstrated and the results coincide approximately with their exact forms when compared. In addition, we noted that using this method, the SFDEs with proportional delays need not be converted to SFDEs with constant delays before obtaining their solutions, and no symbolic calculation or initial guesstimates, linearization or perturbation is required.
